(19) B*®mf!T (JP) 02) & |fj iff If & (A) <ll)ttttHMaH#3 

#W¥10 - 52489 

(43)iiiB0 ^10^(1998)2 ^240 



(si) into.' mmn ffptmwm fi swasKitw 

A6 1M 1/10 5 10 A6 1M 1/10 510 

39/00 25/00 3 1 8 B 



*&n& m&mcom ol 5 so 





#ig¥8 -212853 


(71)ffiiPA 


392013143 










(22)ffiSB0 


^8^(1996)8^120 




















JMD»«Tfr«TWtKlltJl|l«r811#«l 






























(74)f$ffiA 





(54) [jftgcoftf*] 



■v-mmmmmmm 



(57) fig*)] 

P 1 3*flrrSBIJ)Mt©^a-7 1 5 ^ 5KAP 1 1 
6^-71 5 ft^©Mft©^A£'tW-£-7^ 
-7*1 5F*3fr£>®APl l^O^ffc^JjStfJfclfiifc'fS 
KA^f 17 t, 5CJfr6tt(ttP 1 3*WDift 

ft<Wtea*liF«T«— ^ ttfflPl 3fr6>f-:z-7*l 5 

^^^#^A^ffiiht§*W«<OiitB^ 1 9 fc£ 
flM.TVSo f-a--7*l 5©rtfl»(cttx »§Mf2 Itf 
BHI*tir^*o »§W2 His ^(DXrybXSi 




I 

* -5 (tffcttOWK* a - 7 i: , MfEftXQteH t T SulB 
Wfa-7©rtlCStSn, MEfflLXPfrSMIBW 

nmwAft- 1 s mmm* a ~ rmmm xmm 
tu p zm -d x mwz *u araatsu^ a - 6 mm± 

jl— \y a 

[0 0 0 1] 30 

ttKMfcttffi'*-* c t fc <fc « ifeiftoJilMWIfcffiffl £ ti 

[0 0 0 2] 

[0003] c^)«^»«^ii-r ^s^-m 

t LTs «ffiIA(t #5fl¥7 - 2 3 1 9 3 AWJ&k 
**fc&fcflRp 6 ft A LT AfiMiJ^iftHif § *- a- 

*t>*Tft»Tf*-3ft 0 50 



WWPFl 0-5 2 4 8 9 

2 

[0 0 0 4] 

*©*-a-URtf|||MBWftllK:j:tia:, &g 

ia-u*iii«rtfcifx , r*iiKij»*©*fi^**^4: 

[0 0 0 5] £fe, c©«teWa«'*<TffljCte!ft«© 
feto. »ittUfc±*teifXLfc»^tcjffnffl5yD (*> 

#5E£0-*>T<> ^-^ti«^ofc«^«s spx 
[0 0 0 6] ±EWIB*Jlfift , *"*ft»K** 

[0 0 0 7] 

©iw^stoRrsfe*. *RBtt. iron fas©® 

0, -#<»cfSPl-£P&AP, jBilllM^S 
7©l*i«|fcR1I2 *u SuiBftXPfr 6 MIB«^ a -7 

rt^o^^cDMx^sgi" s tuia^si^ a - y w 
^ e> Mia^xp^o^o^tb^ffiihf s aM«iw©!R 
x# t , mmmmi L a - 7<Dftmmx>mm±m nzm-o 
xmmts mmmm^ e. jKnatttHp^©* 

#:©jKttS^^f-S-^, MIBttffiP^&iJlBmSi^a 
-^rt^OMft^MX^ffiih-rsillttBS^nfctH^^* 
OI*ft*-a-l/fc*v^Ts MIB^SI^a-yi:!^(a!1i 

^#m-r««^«^a-y^at^nrciiM#% 

[0 0 0 8] HSIIiilfe^T, WBf-a-T'fcfcWIS 
[0 0 0 9] W±©«t5fCfl|fig*nft*^0*-a~ 

icvtma**mMmfofaM-£itxmi<n% 0 z<om. 



(3) 

3 

f-a--7'©« C#7cIS) ttftWcjSi/rfct^ ^© 
[0 0 103 tfyTWAfrgtefcSfcttcfcfcs ^a~~ 

it, com, i$y7<r)mim$9^-7n<DMm>ixL 

[00 1 1] Z(0J:?lc, tfyyoRA-ttttitefSCT 
5„ Lfrfe, #>7*©^A • ttfflfxSKW*5bT?-a- 

n& jft'^iiAs n& fc iiPtfcAfjjii*i©iftE^ii 
[0012] vfrftix, imonm^mm^^ci: 

ft . ivffikWMc S^TI. ±$© <fc -5 K jfofcft t fflft i: * 
fj-pfe§o $ft#f<:, *!£$©#- a -Wi. ftBg^a 

aynm^n < lt t i*^©fiEfe * i/meu**. § ft # 

OSS*****, ^©ftfes ^*p n at^©l*I^ISHL 

K*wr«*afo*ja!ii*(ii*«ti«o £fts iiwtt 
«^#iH]^ti«0^s«snrv^©T\ wn^a 

3.~y^m^±Lfc^m, mm^omm^m< 40 

[0 0 13] tC3Tf, ±ia»S?#tt, 



WM^l 0-5 2 4 8 9 

4 

[0014] Lcfi^im &%mm 

<Qm t , Jt^« SEPft !3 «((WJ*frr 5 t> © 

[0 0 15] gte, |S*:il3igi5©»tg3l^lIfct M 

*J1 1 Xttfll#H 2 tcgBK© * - a - P t - M^^a- 
U©MI5«^a-^©fto^©«fc3i3i-rsMffiAP> 

-a-lx^6Sftf*:5&©As *fcttS8iai!SttJAn%^LT 
MI2*^ a - L"N«**i!ttfif 3 * A ft © 

[0 0 16] 

[%n©*ii©^ii] *te. *%^©^^*Mic 

[0 0 17] WJ«^«». SlllC7K«Cs ^J~a 

oTSKSnTV^, ±C*-a-Htt, ®AP1 1 
RtfttajPl 3^W1*«RJM'ffi©^a-^l 5ts 5RA 

pi 5©rtfWcRBirn> ®ap 

1 1 *»s*-a— 7 1 5rt^©aEft©iiEA*ffF®^*- 

^ s SW^BRAPl l^-\©itf*©^Hi^ 

ffi±-rs^«^©©A#p 1 7 ^a~7" 1 5 <mm 

iJT'ttffiPl 3^WoTK:B*tl, ^a-7l 5rt**6 

ttaipi s^ottftowHisiw-*-*, tttupi 

[0 0 18] CtDF^s (SAP 1 1 te, 93.-7 1 5©^ 
»}c^SSnft5fe«#l 5 afc4 0SHftS*l, ^© 

y Mt^u 7 b^yS©itA# i 7 ^# 

^tiTV^o C©®A^1 7ti> 02 (b) ©mSCIlfc 
®AP l 1 ©WJMIfc:aj#r3J£R"t*s f-© 
^Dft^«g|5#l 5 aOrt«rtett»*tlTV^S„ * 
©ftA6, ^a-71 5©^g|5^PiE^^^ft«^«, 0 
2 (a) tc^t«(c, n»*6«EA^a»ftteja!&fc* 

oft«^tts 0 2 (b) fc^Wc, !5%AP1 1©«M 
IfcBtf*«S«fcll»t, ^^©^©^ffi^PM 

f So 



(4) 

5 

[0 0 19] -73. qfcfflni 3«, 2fllffl£:LT 1 2 

o*Brte««i*ffi*fc3iaBf <sp%, w-efli) jfM* 

tts BfcfflP 1 3 fcttS^jt^tft* 1 2 0*@$eM$Fv& 

ttltte> W-3*©xy v h 1 9 a##JfcSfttV*o c 

fftffl^l 9 tf&ttilP 1 3£«oTffi£*5--77\ f-a- 10 
7 1 5 ©Affitf »flEfcfcofc#&tt. ttffi^ 19^82 
(b) ^t»fcB¥®U-i4HiPl 3^e>MmbTRttH 
P 1 3 tmm- 1 9 fcOWK:»[Al/?fc8lEfttt, X'J-yF 

1 9a^/fl»L»5o 

[0 0 2 0) ±K?&-a-H *C*lt*#«W4 

tfilSiLts 5©lW^ Hlfc^TittK 

»?W2 ltf@t£tlT^S 0 C©«3$W2 Hi, 

2 His i- I 5<D»ft5fi^ettffiPl 3*t)fc 

[0 0 2 1] C«I«§W2 1 ttmtst. 

71 5^g?b^±f m&fffiom&s&v- 

Sfc»7. 5-8. 5mmift(0J1«fca?TV^tO 30 
&< ffl$m® 2 1 «Rtfr« C tH, 5 . 5 mm® a 
&*S|«0Tfefl«*IB6. 5-7. SmmSStcST? 

[0 0 2 2] ST-^ JfilM^^73«, 02 (a) , 

110 (b) rtWKSjpaffiftsiwdiittoii 

^3 l<C<fc^Tffc«J6ftfci«g3 3 tWiM3 5 
Tl^o M^3 SWcttttStft/X^S 7S*JB1U c 
©M^/X;l/3 7^frbTMS3 5 fc«f***fW*T?* 40 
So C©^a/X>3 7fctt, i ABPx 

So -73, **3 3fctt*(fIAP3 9tfl31U d©?S 
ffiAP3 9{C*-a-H^as*nT^«o 
[0 0 2 3] %*5, 3*^* Sfcti, 0 1 iZTfsLfcM 

fl, ffliJ^a-7"4 l©fiSgPiCttH73S^4 3»«tl 



f#P?fi¥ 1 0-5 2 4 8 9 

6 

[0024] tmmwm&mvmjimz^ 
1 #s ma^#Tii*i#6i*xu 1 5 a 

ftK&WZ^Z* fa-71 5©3fA«, $ 

S 0 coil, Ml 5 att, 1WHW«W 
tlTV^OT^ IfA'jg^ffiM^nStitlSffC, jfll^rt 
M10tfSW^ttk'>%<&So Sfc, tttttfH 9 
it. f-*-7l 5^#bT^S©, ffA©!^ft%S 
dfc5b%<s nt(ti#l 9 ©WJBtff- a-7 l 5fc 

S*6< tiS*i&c fc#fc< , SS^l.-oxA-Xfctf 

a, fe^ff^So *rc, f^»7*i 5tcaMm^2 

1 &RttT&.&<Z>T?s lfil^rt' / \®ffiAB#^f-a-7"l 5 

TSCi;tfT-tSo 
[0 0 2 5] 5fe«Sg|5# 1 5 afcictfttttiP 1 3tf±&© 

{ss^ofcm. 7>^-ru^ h^tte^u #-a-w 

B§) {C^it^tlTV^So 
[0 0 2 6] «V»Ts XTlgfj^S^Stt^^T, 05 A 

«*©£«fcraw*«Tjfit*# y 7 3 s\o&m.<rMm 

*ffV\ ^3 5®EtJ%iIM^tS^S 0 «S3 5* 
te£#Si:, 12 (a) {c^T^K, j(tS3 3*J*tf 
fa-7*l 5rttf|ftEtt«fca*OTf, ««AP1 
1^6^^~7l 5*«T«tS3 3-\^MAtSo CCO 

J:^te«Jpr*fei&> KAP1 i^BO«©!SA^K 

*snav^ 4@Fjf®^An 1 i©wp®*© 

f\ Jl!tOMAttM^T^S 0 -73, tttti^ I9(i, 

fCj:Ds tttbPl 3ER3[**lTi±tfJPl 3»ILT 
^Sfci6, n±mPl 3^&^a-7l 5^-\«^A 

[0 0 2 7] ^fc, ^3 5^i@ffi^^Si:, 0 2 

(b) m^3 5(cjtur«S3 zomxw 

3©»W§. ?S^3 3©Sffli« / >K<t»). St^ 
3 3F*3©ifll^«^a-7l 5«^i»tffiSn*. ®:A^1 
7*4. fa-7*l 5rt©jfii*©fiE*teJ:»)ft*B8Wl 5 
afcft*^Tflffi*tU ®AP1 ltc*IT*-*o Uft* 

or, ixni i^5©«©?fiffi^ffiih$tiSo - 

73, ^a-71 5 rt©Jfil«©EEAl*s 1 9^rtiJ 



(5) 



10-52489 



XV v M 9 a Jfcfl* L/C, ««tBP 13* 

[0 0 2 83 ±8Bffi8&«ffl*IUc«tntfs Jb 

fcJRAPi l*»AU ttWai 3*S^:i)M^tt(±S 

$>?z ii^^-nic^xi-^-y i 5 «©E*«»Bt 

[0 0 2 9] SfcWK. f-a-^l 5{C»05M2 1 « 20 Al=k 4 1 



% < ft o TWAB^tcfcrftSitf 0 le < < ft a, JW±, * 

[0030] w*.tf, ±lE#m^ 

3£€># yy°^ #j * 7 ^ A # >:/HF*«ffl t? * * . 
[Sffi^!¥ftOT 

[@ i ] Wimmm^m-wmmx^^ 

(a) ttRAttIR, (b) (4i»ttHtttt«*T. 

1 • • • 3 • • • lfil?S#>7\ 5 • • • a 

1 i • . • RAP, 1 3 • • • ttffiP, 1 5 • 

• • 1 5 a * • • KWmS* 1 7 • • • ®A 
£\ 19* • • ntW#, 1 9 a * • • X'J -y K 2 1- 

• • W&Btt , 3 1 • • • 3 3 • • • » 3 5 

• • * ha. 3 7 ■ • • mmn./xtw 39- • • mm 



a-7\ 4 3 



[HI] 



15a 




19 15 



A3 



)l 19 13 * 21 



41 





[0 2] 





PATENT ABSTRACTS OF JAPAN 



(1 1 publication number ; 10-052489 
(43)Date of publication of application : 24.02.1998 



(51)Int.CI. 




A61M 1/10 
A61M 39/00 




(21 application number 


08-212853 


(71)Applicant 


BUAAYU:KK 


(22)Date of filing : 


12.08.1996 


(72)Inventor : 


TSUTSUI NOBUMASA 








YOSHrTO HIROSHI 



(54) CANNULA AND SUPPLEMENTAL CIRCULATION DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a cannula, which is 
possible to make the outer diameter smaller than before, 
further, which has higher flexibility and which is hard to be 
bent over, and a supplemental circulation device. 
SOLUTION: A supplemental device is equipped with a 
cannula and a blood pump 3 T and the cannula 1 is equipped 
with a flexible tube 15 having a suckHn opening 1 1 and a 
discharge-spout 13, a suckHn valve 17 which allows liquid to 
flow into the tube 15 from the suck-in opening 11 while the 
same prevents liquid to flow out from inside of the tube 15 to 
the outside of the suck-in opening 11, and a discharging 
valve 19, made of a flexible film, which allows liquid to flow 
out from the inside of the tube 1 5 to the outside of the 
discharge-spout 13, while the same prevents liquid to flow in 
the tube 15 from the discharge- spout 13. The inside of the 
material of the tube 15 is fixed with a reinforcement part 21, 
The reinforcement part 21 is a belt of stainless steel spirally 
coiled with one side of the belt facing the outer and the other 
side to the inner of the tube circumference. 




* NOTICES * 



JPO and 1NPIT are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated, 
3Jn the drawings, any words are not translated. 



CLAIMS 

[Ctaim(s)] 

[Claim 1]A flexible resin tube which has an admission port which carries out an opening to one end, 
and the delivery which maintained set distance from this admission port, and was drilled by side 
attachment wall 

A suction valve portion of the shape of a flexible film which prevents an outflow of a fluid to said 

admission port out of said resin tube while it is installed inside said resin tube to said admission port 

and an inflow of a fluid from said admission port to into said resin tube is permitted. 

A discharge valve of the shape of a flexible film which prevents an inflow of a fluid from said delivery 

to into said resin tube while said delivery is covered, it is installed by the periphery side of said resin 

tube and an outflow of a fluid to said delivery out of said resin tube is permitted. 

Et is the cannula provided with the above, consisted of said resin tube and metal fabricated spirally 

[ of approximately the same diameter ], and had a reinforcing member which adhered to this resin 

tube in a form which winds said resin tube. 



[Claim 2]Cannula with which said reinforcing member consists of a long picture band form in the 
cannula according to claim 1, and one field of this band form is characterized by being spirally 
fabricated in inner circumference and a form where a field of another side serves as a periphery. 
[Claim 3]An assisted circulation apparatus comprising: 
Cannula given in either claim 1 or claim 2, 

A pump which carries out the regurgitation of the fluid for a fluid from said cannula to said cannula 
via inhalation or said outflow entrance via said outflow entrance by having a fluid chamber which is 
open for free passage to an outflow entrance which is open for free passage at the end of another 
side of said resin tube of this cannula, and these inflow outlets, and changing capacity of this fluid 
chamber. 



[Translation done.] 



* NOTICES * 



JPO and INPI T are not responsible for any 
damages caused by the use of this translation. 



1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2,**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]It is inserted in the left ventricle thru/or a main artery, applying it, and it 
relates to the cannula used for auxiliary circulation of the blood flow by inhaling blood from the left- 
ventricle side and carrying out the regurgitation to the main artery side, and the assisted circulation 
apparatus equipped with this cannula. 
[0002] 

[Description of the Prior Art]As everyone knows, treatment by mechanical assistance circulation may 
be performed besides therapies, such as medication and oxygen inhalation, to the cardiac 
insufficiency of progressiveness and irreversibility, such as chronic heart failures, such as a valvular 
disease, and an cardiogenic shock after acute myocardial infarction and an open heart surgery. 
[0003]As a kind of the device to carry out, this mechanical assistance circulation an applicant for this 
patent, In JPJ-231 934,A, it was applied and inserted in the left ventricle thru/or a main artery, and 
the cannula which inhales blood from the left-ventricle side and carries out the regurgitation to the 
main artery side, and the assisted circulation apparatus equipped with this cannula are already 
proposed. According to this cannula and assisted circulation apparatus, without making the burden of 
the heart increase, flow assistance and pulsation ****** could be realized and it was very effective 
also as auxiliary circulation at the time of cardiac arrest. 
[0004] 

[Problem(s) to be Solved by the [nvention]However, according to the cannula and assisted circulation 
apparatus of the above-mentioned former, only the inside diameter which secures a required blood 
flow rate first is required, since only the intensity which is moreover equal to an internal boost and 
decompression at cannula is needed, for satisfying these conditions — the outer diameter of a resin 
made pipe — rather — thick — not forming — it did not obtain, but when inserting cannula into a 
blood vessel, there was a problem that a patient's burden was heavy. 

[0005]The resin tube which has intensity in this appearance suitably [ an outer diameter is thick 
and ], Since it is easy to become what lacks in pliability, if it should be easy to generate bending 
(kink) when it inserts in the curved blood vessel and should bend, There was also a problem that 
inserting operation will become difficult if it is at the insertion time, and expected auxiliary circulation 
was no longer made unless it will cope with it immediately, if it is [ auxiliary circulation ] under 
operation. 

[0006]this invention is made in order to solve the above-mentioned problem, and it comes out. A 
twist can also attain narrow diameter-ization of an outside diameter size and the purpose has it in 
providing the cannula with which pliability is high and moreover cannot bend easily, and the assisted 
circulation apparatus equipped with the cannula. 

[0007] 

[The means for solving a technical problem and an effect of the invention] The flexible resin tube 
which has the delivery which, as for this invention, the passage according to claim 1 maintained set 
distance from the admission port which carries out an opening to one end, and this admission port, 
and was drilled by the side attachment wall in order to attain the above-mentioned purpose, The 
suction valve portion of the shape of a flexible film which prevents the outflow of the fluid to said 
admission port out of said resin tube while it is installed inside said resin tube to said admission port 



and the inflow of the fluid from said admission port to into said resin tube is permitted, While said 
delivery is covered, it is installed by the periphery side of said resin tube and the outflow of the fluid 
to said delivery out of said resin tube is permitted, In the cannula provided with the discharge valve 
of the shape of a flexible film which prevents the inflow of the fluid from said delivery to into said 
resin tube, It consisted of said resin tube and metal fabricated spirally [ of approximately the same 
diameter I and had the reinforcing member which adhered to this resin tube in the form which winds 
said resin tube. 

[0008]In the above-mentioned composition, a resin tube and of approximately the same diameter, In a 
form which winds a resin tube by a reinforcing member by meaning having an outer diameter more 
than an inside diameter of a resin tube, and having an inside diameter below an outer diameter of a 
resin tube at teast, and choosing such size, A reinforcing member can be adhered to a periphery of a 
resin tube, inner circumference, or meat 

[0009]lt is used for it, locating an admission port in the left-ventricle side, and locating L for example 
from a right subclavian artery, cannula of this invention constituted as mentioned above makes the 
admission port side a head, and inserts a resin tube (only henceforth a tube) provided with a 
reinforcing member, and ] a delivery in the main artery side on both sides of an aortic valve. At this 
time, it leaves the other end (hand side edge) of a tube to the outside of the body, and it is 
connected to an outflow entrance of a pump which performs inhalation and regurgitation by turns 
from a single outflow entrance after that. In advance of use, air extraction in cannula and a pump is 
carried out. 

[0010]Since inside of a tube will be in a negative pressure state relatively when a pump is in a suction 
stroke, a suction valve portion will be in an open state, and blood in left ventricle flows into a tube 
from an admission port. On the other hand, since inside of a tube will be in a positive pressure state 
relatively when a pump is in a discharging stroke, a discharge valve will be in an open state and blood 
in a tube flows into a main artery. In this case, a discharge pressure of a pump is transmitted to blood 
by the side of a main artery via blood in a tube, and ****s blood pressure in a main artery. 
[00l1]Thus, according to inhalation and regurgitation of a pump, a blood flow from left ventricle to a 
main artery is generated, and flow assistance can be performed. And since a pressure in a tube 
changes from negative pressure to positive pressure and negative pressure by turns from positive 
pressure corresponding to inhalation and a discharging stroke of a pump, pulsation ****** is made. 
So that a blood pump may be inhaled, for example at the time of left-ventricle contraction and the 
regurgitation may be carried out at the time of left ventricular enlargement, If it is made to work to 
compensate for pulsation of the heart, since blood in left ventricle is inhaled at the time of left- 
ventricle contraction, a burden of the heart for contraction is reduced, and it will **** blood pressure 
in a main artery at the same time blood supplied to a main artery at the time of left ventricular 
enlargement increases. Since left ventricle and a main artery are intercepted by an aortic valve at 
the time of left ventricular enlargement, blood breathed out in a main artery from cannula does not 
flow into the ieft~ventricle side. 

[0012]Therefore, flow assistance and pulsation ****** are realized, without making a burden of the 
heart increase. Since a blood flow and pulsation are securable as mentioned above even if it is in a 
cardiac arrest state, it is very effective as auxiliary circulation at the time of cardiac arrest Since 
especially cannula of this invention has provided a reinforcing member like **** in a resin tube, even 
if it makes thickness of a tube thin, it has only the intensity which is equal to an internal boost and 
decompression. Therefore, even when an inside diameter equivalent to elegance is set up 
conventionally, an outer diameter can be made thinner than the conventional resin tube, it is hard to 
cause an interruption in the circulation etc, and a burden of a patient at the time of insertion into a 
blood vessel is eased. Since a reinforcing member has adhered in a form wound spirally, pliability 
which a resin tube originally has is not lost, Since only a part whose intensity of a tube improved can 
make thickness of resin itself thin and can moreover also use a softer resin material than before 
rather, conventionally, pliability can be made high, and also when it inserts in a curved blood vessel, 
bending does not generate it 

[0013]By the way, if metal wire material is fabricated spirally, the above-mentioned reinforcing 
member, For example, although not limited in particular for sectional shape of the metal wire material 
itself, said reinforcing member consists of like and a long picture band form, and if one field of this 
band form is spirally fabricated in inner circumference according to claim 2 and a form where a field 



of another side serves as a periphery, It is advantageous at a point that narrow diameter-ization can 
be attained more T securing required intensity. 

[001 4] Namely, although a band form here becomes [ a certain amount of width and its width ] and 
has thin thickness, Since required intensity is securable by enlarging a width dimension even if a 
width dimension of a band form becomes somewhat thin if one field of a band form fabricates such a 
band form in inner circumference and a form where a field of another side serves as a periphery, 
spirally, Compared with a case where a wire rod of round bar shape and the shape of a square bar is 
spirally fabricated so that it may become comparable intensity, thickness of the reinforcing member 
itself can be made thin. Therefore, it is very suitable to attain narrow diameter-ization of cannula. 
[0015]The assisted circulation apparatus according to claim 3 The cannula according to claim 1 or 2, 
By having a fluid chamber which is open for free passage to an outflow entrance which is open for 
free passage at the end of another side of said resin tube of this cannula, and these inflow outlets, 
and changing capacity of this fluid chamber, Since it had a pump which carries out the regurgitation 
of the fluid for a fluid from said cannula to said cannula via inhalation or said outflow entrance via 
said outflow entrance, auxiliary circulation using the above-mentioned cannula can be carried out, 
and an effect as the above-mentioned cannula was described is demonstrated. 
[0016] 

[Embodiment of the Invention]Next, the embodiment of this invention is described based on a 
drawing. The cannula and assisted circulation apparatus which are explained below are only an 
example of the embodiment of this invention, and the constituent means of this invention is not 
limited to a following concrete device etc. 

[0017]As an assisted circulation apparatus is shown in drawing 1, it has the cannula 1 and the blood 
pump 3, and both are connected by the connector 5. The above-mentioned cannula 1 is provided with 
the following. 

The flexible tube 15 which has the admission port 1 1 and the delivery 13. 

The suction vaive portion 17 of the shape of a flexible film which prevents the outflow of the fluid to 
the outside out of the tube 15 of the admission port 11 while it is installed inside the tube 15 to the 
admission port 11 and the inflow of the fluid from the admission port 11 to into the tube 15 is 
permitted. 

The discharge valve 19 of the shape of a flexible film which prevents the inflow of the fluid from the 
delivery 13 to into the tube 15 while the delivery 13 is covered, it is installed by the periphery side of 
the tube 15 and the outflow of the fluid to the outside out of the tube 15 of the delivery 13 is 
permitted. 

[0018]The admission port 1 1 is drilled among this by the four end members 15a with which the tip of 
the tube 15 was equipped, and that inside is equipped with the suction valve portion 17 made from 
segmented polyurethane. As shown in the mimetic diagram of drawing 2 (b), this suction valve portion 
17 is the shape stuck to the inner circumference side of the admission port 11, and only that center 
has pasted it up inside the end member 15a. Therefore, when the inside of the tube 15 becomes 
negative pressure, As shown in drawing 2 (a), while changing into the shape which does not oppose 
the fluid which flows from the outside, when the inside of the tube 15 becomes positive pressure, as 
shown in drawing 2 (b), it returns to the shape stuck to the inner circumference side of the admission 
port 1 1, and the outflow of the fluid to the exterior is prevented. 

[0019]On the other hand, three-place (namely, a total of six pieces) formation of the delivery 13 is 
carried out 120 degrees as 2 sets [ 1 ] in a rotation symmetric position, and it is equipped with the 
discharge valve 19 made from segmented polyurethane so that the periphery may be covered. The 
discharge valve 19 is tubed [ which is stuck to the periphery of the tube 15 ], and both ends have 
pasted it up on the peripheral face of the tube 15. A total of three slits 19a are formed in the 120- 
degree rotation symmetric position which becomes alternate [ the delivery 13 ] at this discharge 
valve 19. By this, when the inside of the tube 15 becomes negative pressure, While the discharge 
valve 19 covers and sticks the delivery 13, when the inside of the tube 15 becomes positive pressure, 
the fluid which expanded as the discharge valve 19 showed drawing 2 (b), flowed out of the delivery 
13, and flowed between the delivery 13 and the discharge valve 19 flows out outside via the slit 19a. 
[0020]As characteristic composition in the above-mentioned cannula 1, into the meat of the tube 15, 
the reinforcing member 21 has adhered as shown in drawing ...1. This reinforcing member 21 is what 



wound bancHike stainless lines spirally, turns one field of a belt to a periphery, and it is drawing the 
spiral in the form where the field of another side used as that back side is turned to inner 
circumference. Rather than the delivery 13, the reinforcing member 21 adheres to two fields from the 
proximal edge side to near the proximal edge of the tube 15 rather than the delivery 13 the distal end 
side from near the tip of the tube 15, and is not allocated near [ delivery 13 ] in the meantime. 
[0021 ]The outside diameter size of the tube 15 can be made thin f securing intensity and an inner 
diameter dimension equivalent to the former, since the intensity of the tube 15 will improve if such a 
reinforcing member 21 is formed. What had more specifically become an outer diameter of about 
about 7,5-8.5 mm conventionally which has not formed the reinforcing member 21 in the case of 
elegance when an inside diameter of 5,5 mm was secured is forming the reinforcing member 21, Even 
if it secures same inside diameter of 5,5 mm, it comes to be able to carry out [ narrow diameter ]~~ 
izing of the outer diameter to about about 6.5-7,5 mm. Therefore, it is expected that application to a 
patient with a thinner vessel diameter and the case which becomes possible and causes an 
interruption in the circulation etc, decrease more. 

[0022]Now, on the other hand, the blood pump 3 is provided with the fluid chamber 33 and the air 
space 35 which were divided by the septum 31 of the shape of a flexible film which can change into 
an inside freely, as shown in drawing 2 (a) and the figure (b). To the air space 35 side, the air-supply- 
and-exhaust nozzle 37 is open for free passage, and the feeding and discarding of the gas can be 
carried out to the air space 35 via this air-supply-and-exhaust nozzle 37. Incidentally the exhaust air 
drive of common knowledge which is used by IABP T an assisted artificial heart, etc. is connected to 
this air-supply-and-exhaust nozzle 37, it is made to synchronize with a heartbeat, and gaseous 
feeding and discarding are performed. On the other hand, it flows into the fluid chamber 33, the 
entrance 39 is open for free passage, and the cannula 1 is connected to this outflow entrance 39. 
[0023]The side tube 41 which is open for free passage in the tube 15 as shown in draw ing 1 is formed 
in the connector 5 ? and the three-way cock 43 is formed in the end of the side tube 41, The side 
[ this ] tube 41 is used for supervising the pressure in the tube 15 or prescribing a vantithrombotic, a 
contrast medium, etc. for the patient 

[0024]Next, the directions for the above-mentioned assisted circulation apparatus are explained. In 
implementation of auxiliary circulation, insert the cannula 1, for example from a right subclavian 
artery, and the end member 15a is inserted even into the left ventricle, and the delivery 13 is located 
in a main artery. Incidentally, insertion of the tube 15 is performed using the stylette like the 
conventional cannula, under the present circumstances, the end member 1 5a — a tip — abbreviated 
— a possibility of damaging a blood vessel inner surface also decreases at the same time insertion 
resistance is reduced, since it is hemispherical. Since it did not become the hindrance of having stuck 
to the tube 15, and insertion and the both ends of the discharge valve 19 have pasted the tube 15 
especially, in a blood vessel, the discharge vatve 19 is not turned over from an end, when carrying out 
extraction, insertion and, and can perform insertion and extraction certainly and smoothly. Since the 
reinforcing member 21 is formed in the tube 15, it is hard to produce bending in the tube 15 at the 
time of insertion into a blood vessel, and inserting operation can be carried out smoothly. 
[0025]After resulting in the position with the end member 15a and the above-mentioned delivery 13, 
extraction of the stylette is carried out and the cannula 1 and the blood pump 3 are connected. The 
air extraction in the cannula 1 and the blood pump 3 is performed from the side tube 41. The blood 
pump 3 is connected to the exhaust air drive (graphic display abbreviation) a priori, 
[0026]Then, work an exhaust air drive, for example, it is made to synchronize with a patient's 
heartbeat, the feeding and discarding of the air to the blood pump 3 are performed, and the increasing 
and decreasing change of the pressure of the air space 35 is carried out Since the inside of the fluid 
chamber 33 and the tube 15 will be in a negative pressure state as shown in drawing 2 (a) if the air 
space 35 is made to decompress, blood flows into the fluid chamber 33 through the tube 15 from the 
admission port 1 1, Under the present circumstances, since the suction valve portion 17 changes so 
that it may narrow inside with the flowing blood, the inflow of the blood from the admission port 1 1 is 
not checked. And since the total of the effective area product of the four admission ports 1 1 is larger 
than the cross-section area of the diameter direction of the tube 15, the inflow of blood is good. On 
the other hand, since the discharge valve 19 was attracted in the delivery 13 and has covered the 
delivery 13 with the pressure differential of the inside of the tube 15, and the outside (namely, the 
main artery side), blood does not flow into the tube 15 from the delivery 13. For this reason, 



inhalation of the blood by the blood pump 3 consists only of left ventricle. 

[0027]Next, since the pressure of the fluid chamber 33 will become low relatively to the air space 35 
as shown in drawing 2 (b) if the air space 35 is made to ****, shrinkage deforming of the septum 31 
is carried out, and the capacity of the fluid chamber 33 decreases. The blood in the fluid chamber 33 
is breathed out by capacity reduction of the fluid chamber 33 to the tube 15 side. The suction valve 
portion 17 is pressed by the pressure of the blood in the tube 15 toward the end member 15a, and is 
stuck to the admission port 11. Therefore, the outflow of the blood from the admission port 11 is 
prevented. On the other hand, since the pressure of the blood in the tube 15 presses the discharge 
valve 19 outside from the inside, the discharge valve 19 swells like a balloon and blood flows out of 
the delivery 13 into a main artery via the slit 19a. The discharge pressure of the blood pump 3 is 
transmitted to the blood by the side of a main artery via the blood in the tube 15, and carries out 
pressure up of the blood pressure in a main artery. 

[0028]Thus, according to the above-mentioned assisted circulation apparatus, by fluctuating the 
pressure of the blood pump 3, the blood of the left ventricle is inhaled from the admission port 11, 
and the regurgitation is carried out to a main artery from the delivery 13. Thereby, the blood flow 
from the left ventricle to the main artery side is generated, and flow assistance can be performed. In 
connection with the regurgitation of the blood into a main artery, the pressure up of the blood 
pressure in a main artery can be carried out And since the pressure in the tube 15 changes from 
negative pressure to positive pressure and negative pressure by turns from positive pressure 
according to the pressure from the blood pump 3, pulsation ****** is made. Since the blood in the 
left ventricle is inhaled at the time of contraction of the (eft ventricle, the burden of the heart for 
contraction is reduced. Therefore, since according to this assisted circulation apparatus a blood flow 
and pulsation can be secured as mentioned above, without making the burden of the heart increase 
even if flow assistance and pulsation ****** are realized and it is moreover in a cardiac arrest state, 
it is very effective as auxiliary circulation at the time of cardiac arrest. 

[0029]Since the reinforcing member 21 was especially formed in the tube 15, narrow diameter-ization 
of the outside diameter size of the tube 15 can be attained conventionally, and moreover, the 
pliability of the tube 15 becomes high and becomes difficult to bend at the time of insertion, etc. As 
mentioned above, although the embodiment of this invention was described, about the concrete 
composition of this invention, the mode within the limits which do not deviate from the gist of this 
invention besides the above which becomes various is employable. 

[0030]For example, in the above-mentioned example, a pump, a diaphram pump, etc. of a both-way 
piston type other than what is depended on an above-mentioned pneumatic system are employable 
as a blood pump. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a front view showing an assisted circulation apparatus. 

[ Drawing 2] By the mimetic diagram showing the operating state of an assisted circulation apparatus, 
as for an inhalation state and (b), (a) shows a discharging state. 
[Description of Notations] 

1 [ .„ Admission port, ] ... Cannula, 3 ... A blood pump r 5 ... A connector, 11 13 [ „. Suction valve 
portion, ] ... A delivery, 15 ... A tube, 15a ... An end member, 17 19 [ A septum, 33 / ... A fluid 
chamber, 35 / ... Air space, 37 / .„ An air-supply-and-exhaust nozzle, 39 / ... An outflow entrance, 
41 / ... A side tube, 43 / ... Three-way cock. ] ... A discharge valve, 19a A slit, 21 „. A reinforcing 
member, 31 
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